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Effects of exercise on body composition and plasma' lipid in rats 
一一Comparisonbetween casein and soy protein isolate-
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母)とSP I (不二製油， Fujipuro R)を用いた。そ
の他の飼料組成はコ ーンスターチ(日澱化学，アミコ-
J レ)24.39ぢ，粉糖(共立食品) 10~杉，セルロース(旭化
成工業，アピセル)4 %. ミネラル混合(オ リエンタル
酵母， オリエンタル配合)5 %，ビタミン混合(オリエ
ンタル酵母，オリエンタル配合)1. 7%とした。
















れさせるため20~杉カゼイン食を 2 日間投与した。その後 チ状にしたものを与えた。ケージには2%ホウ酸を予め
( 1 ) 




















(いずれも和光純薬 A/G Bテストワコ ー)，総コ
レステロール(第一化学薬品， CHO-Cダイテスト)， 
卜リグリセライド(和光純薬 Triglyceride G Test 
Wako)，リン脂質(和光純薬 Phospholipids B・Test





















(Table 2)。窒索出納値は非運動群では， S P 1食が
カゼイン食より有意に低値を示した。運動負荷による影
響はカゼイン食， S P 1食とも見られなかった。
3.組織重量と体成分
ラットの最終体重と体重100g当りの組織湿霊震をTable






Table 1. Body weight and food intake 
No. of Body weight: Food Food
2 Protein3 
Groupl Initial Gain intake efficiency efficiency 
rats 
(g) (g/day) (g/day) ratlO ratlO 
Casein， Se 3 78:t 84 6.9:t 0.9 15.1土2.0 0.46土0.03"5 2.22:t 0.15" 
Casein， Ex 5 76:t 7 6.2 :t O. 6 13.8 :t l. 4 0.45:t 0.02" 2.18:t 0.11" 
SPI， Se 7 74:t 6 6.1 :t0.8 15.0 :t l. 6 0.40:t 0.03b 1.97:t 0.14 b 
SPI， Ex 5 72:t2 5. 7 :!O. 7 14.1 :t 1. 2 0.40:t 0.02b 1.99:t O.lOb 
1. Se， sedentary ; Ex. exercised ; SPI， soy protein isolate. 
2. Body weight gain (g/day) /Food in take (g/day) 
3. Body weight gain (g/day) /Protein intake (g/day) 
4. Mean土SD.
5. Means in the same column not sharing a common superscript are significantly different 
(p<O.05). Means without superscript are not significant. 
( 2 )
奥田他 :ラットの体組成と血中脂質lζ及ぼす影響 -3-
Table 2. Nitrogen balance and apparent digestibility 
groupl 
Intake Feces Urine Balance Digestibility Fecal weight 
(mgN/day) (mgN/day) (maN/day) (mgN/day) (96) (g/day) 
Casein， Se 568:t1142 26:t 8"凶 286 :t 52 256 :t62" 95.4 :t 0.6" 1.38:t 0.32 
Casein， Ex 557:t 48 23:t 30 238 :t 65 297 :t74" 95.9:t 0.6" 1.29:t 0.08 
SPl， Se 451 :t 115 31:t 100b 240 :t 68 181 :t 15b 93.3 :t 1. Ob 1.28:t 0.43 
SPI. Ex 533 :t 83 37:t 7b 256 :t 48 241 :t 470b 93. 1 :tO. 4b 1.42:t 0.19 
Se， sedentary ; Ex， exercised ; SPI， soy protein isolate. 
2. Means:tSD. 
3. Means in the same column not sharing a common superscript are significantly different 
(p<0.05). Means without superscript are not significant. 
Table 3. Body weight and wet weight of tissue 
(gIlOO g of body weight) 
Final 
Adipose tissues Groupl B.W. Liver Kidney Heart 
Peritestis Periabdomen 
(g) 
Casein， Se 402 :! 4132 3.2 :t O. 23 0.65 :t O. 02 0.29:!: 0.02 1. 8 :tO. 1 • 2.3 :t O. 1 a
Casein， Ex 349 :t 280b 2.9:t 0.40b 0.70士0.08 0.31 :t 0.01 1. 3 :t0.2 b 1. 6 :tO. 5b 
SPI， Se 329 :t 400b 2.6 :t 0.3 b 0.68:t 0.07 0.31 :t 0.04 J. 5 :tO. 40b 2. 2 :t1. Oob 
SP1， Ex 322 :t 27 b 2. 5 :tO. 1 b 0.77:t0.11 0.32:t 0.02 1. 5 :tO. 2 b 1. 5 :tO. 2b 
1. Se， sedentary ; Ex， exercised ; SPI， soy protein isolate. 
2. Means:tSD. Means in the same column not sharing a common superscript are not 








ン食と SP 1食の問では差がなかったが，S P 1食では
運動負荷により有意な減少を示した。
カゼイン食のカーカス中の脂質量は運動訴で非迷動群






カゼイン食， S P 1食とも血祭卜リクリセライド漉度は
運動負荷により有意に減少した。他の血液性状は4群問


















- 4 - 食物学
Table 4. Liver weight and composition 
Groupl 
Weight Moisture Lipids Protein ChoJesteroJ 
(g) (%) (%) (%) (mg/g weight) 
Casein， 8e 12.9 :t 2.0'2 62:t l' 16:t 3' 21:t 2" 4. 5 :t1. 2，b 
Casein， Ex 10. 2 :t1. 9' 67:t 3h 8土5b 20:t l' 3. 3 :t1. 6，b 
8PI， se 8.7 :t 1. 8b 6:!: 3b 10:t 2b 18:t I b 3.9 :t 0.7' 
8PI， Ex 8.2:t 0.9b 68:t 2b 8:!: 1b 20:t 2，b 2.7:t 0.3b 
1. 8e， sedentary ; Ex， exercised ; 8PI， soy protein isolate. 
2. Means:t8D. Means in the same column not sharing a common superscript are significantly 
different (p<O .05). Means without superscript are not sinificant. 
Table 5. Carcass composition 
Groupl 
Weight Moisture Lipids Protein 
(g) (%) (g) (%) (%) 
Casein， 8e 225 :t 1202 65:t 2 24.3:t 2.3" 1:t 1 19:t 0 
Casein， Ex 206 :t 19，b 67:t 3 16.6:t 4.8b 8:t2 19:t 1 
8Pl， 8e 188 :t 22b 64:t 3 20. 7 :t7. 2ab 1:t 3 19:t 0 
8PI， Ex 189:t 17b 67土l 15.4:t 3.4b 8:t2 20:t 1 
1. 8e， sedentary ; Ex， exereised ; 8PI， soy protein isolate. 
2. Means:!:8D. Means in the same column not sharing a common superscript are significantly 
different (p<O .05). Means without superscript ar官 notsinificant. 
Table 6. Blood status1 
Group2 
Ht Hb Protein Albumin T -Chol HDレC TG PL NEFA 
(%) . (g/dJ) (g/d)) (g/dl) (mg/dll (mg/dl) (mg/dl) (mg/d)) (mEq/l) 
Casein， 8e 43:!: 13 15:!: 1 5.9:!: O. 5 3.4:t O. 1 70:t 6 28:!: 2 105:! 4'4 109:t 13 0.49:t 0.06 
Casein， Ex 44:t 1 15:t 0 5.7:t 0.2 3.3 :t O. 1 79:t 8 29:t 4 64:t23bc J 14:! 9 0.43:t 0.1 
8PI，8e 44:t 2 15:!: 0 5.6:t 0.3 3.4 :t 0.2 79:t 19 30:t 4 85:t8b 118:t18 0.58:t0.09 
8PI， Ex 44:t 3 15:t 1 5.5:t O. 5 3.3 :t O. 2 85:t 16 29:t 5 61:t 18c 109:t23 0.53:t 0.14 
1. Ht， hematocrit ; Hb， hemoglobin ; T-Chol， Total cholesterol ; HDL-C. HDL-cholesterol; 
TG. triglycerides ; PL， phospholipids ; NEFA， non-esterified fatty acids. 
2. 8e， sedentary ; Ex， exercised ; 8Pl， soy protein isolatε. 
3. Means:!:8D. 
4. Means in the same column not sharing a common superscript are significantly differenl 
(p<0.05). Means without superscript are not significant. 
ゼの活性は虚血性心疾患の発症に関係し13) 血祭卜リグ




( 4 ) 
を負イ日jした場合Kは血清卜リグリセライド狼度は減少を
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The effects of moderate exercise (treadmill running at 21.4 m/min for 70 min， 5 times per week， for 44 days) on 
body， ijver and plasma lipid levels were studied in ma1e rats. Both the exercised and the sedentary rats were fed a 
diet consisting of 25% protein， 30% fats and 35% carbohydrates. The protein sources were either casein or soy protein 
isolate (SPl). ln the sedentary groups， the rats fed the SPl diet had lower va1ues for protein efficiency (weight grainl 
protein intake)， protein digestibility， Iiver Iipids， and plasma triglycerides than those fed the casein diet. Exercised rats 
fed the casein diet had lower va1ues for the weight of adipose tissue， percentage of liver Iipids， and serum triglyceride 
levels than the sedentary rats. However， this response to exercise was not found in the rats fed the SPl diet， except 
for plasma triglycerides. Above resu)ts indicated that exercise.induced metabolic responses were affected by the 
source of the dietary protein. 
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